Selegiline prevents long-term changes in dopamine efflux and stress immobility during the second and third weeks of abstinence following opiate withdrawal.
Selegiline is an irreversible inhibitor of monoamine oxidase B with trophic and neuroprotective effects. Because of evidence for decreased dopaminergic function during the withdrawal syndromes associated with opiates and other medications with potential for abuse, we investigated effects of treatment with selegiline on in vitro measures of dopamine efflux following opiate withdrawal. Treatment with 2.0 mg/kg/day of selegiline did not modify the severity of opiate withdrawal, as assessed by weight loss over the first 3 days of abstinence. Opiate withdrawal increased immobility in response to a forced warm water swim test performed during the second and third weeks of abstinence following the onset of withdrawal. Brain slices obtained from the nucleus accumbens of opiate-withdrawn animals immediately following swim stress testing displayed diminished efflux of tritiated dopamine after two in vitro exposures to cocaine or amphetamine. Cocaine increases neurotransmitter efflux through blockade of dopamine reuptake, while amphetamine augments efflux by stimulating release of dopamine from intracellular storage vesicles. Although slices from opiate withdrawal subjects showed decreases in efflux after in vitro treatment with these agents, no differences were observed after exposure to 4-aminopyridine, which increases neurotransmitter release by prolonging action potential duration. These findings indicate mechanisms of action that are specific for catecholamine neurotransmitter systems are important for demonstrating long-term changes in dopaminergic function following opiate withdrawal. Selegiline prevented decreases in the efflux of tritiated dopamine in slices obtained from opiate-withdrawn subjects. In addition, selegiline decreased withdrawal-induced immobility during warm water swim testing. In conclusion, treatment with selegiline can prevent long-term changes in stress-induced immobility and deficits in presynaptic dopaminergic function that occur following the opiate withdrawal syndrome.